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i
Preamble
This report began as a PhD project, but has since been discontinued to take up a PhD position at the
University of Cambridge. It now forms a Masters thesis. Here I will indicate which sections are original
and which are not.
Chapter 1 is an introduction and contains no original work. All equations and concepts have been
referenced. Chapter 2 reports the results of an implementation of a Kerr ray tracing code. The Fortran
code itself was written by me, though the results of similar codes can be found in the literature and have
been referenced in the report. The “Inside-Out” algorithm is entirely my own. The case of the appearance
of a spherical coronae has not been examined in the literature and is thus original.
Chapter 3 contains the results of my own codes. The results were checked by independent codes
written by my collaborators (Geraint Lewis, Matt Francis and Berian James). Chapter 4 is predominantly
my own: the different definitions resulted from discussion with my collaborators, but the analysis of the
definitions is entirely my own. Chapter 5 is the result of discussions with my collaborators. The words
are my own. In particular, the case of “an object of many particles with no internal forces” was analysed
entirely my myself.
Sections 3 to 5 have been published:
Barnes, L.A., Francis, M.J., James, J.B., and Lewis, G.F.: Joining the Hubble flow: implica-
tions for expanding space. Monthly Notices of the Royal Astronomical Society, 2006, Vol.
373, pp. 382.
Francis, M.J., Barnes, L.A., James, J.B., and Lewis, G.F.: Expanding Space: the Root of all
Evil?. Publications of the Astronomical Society of Australia, 2007, Vol. 24, pp. 95.
Further discussions of the issues raised in Section 5 have resulted in another paper, which I had consid-
erable contributions from myself.
Lewis, G.F, Francis, M.J., Barnes, L.A., and James, J.B.: Coordinate Confusion in Confor-
mal Cosmology. Eprint arXiv:0707.2106. Accepted for publication in MNRAS Letters.
These papers have been included at the end of the report.
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